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ABSTRACT: 

PURPOSE: To obtain a highly accurate method and apparatus for automatically quantifying 
pyridinoline for performing preparatory treatment for separating pyridinoline from urine or other 
components in an organic sample accurately in a short time. 

CONSTITUTION: A method and apparatus for automatically quantifying pyridinoline by means of an 
HPLC comprises separating pyridinoline-containing fractions in a sample by using a pre-treatment 
column having a different mode from an analysis column and injecting the fraction into the analysis 
column by column switching. 



CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1] A pyridino phosphoruses inclusion sample in the pretreatment column with which an analysis 
column differs from a mode Through, The automatic fixed quantity method of the pyridino 
phosphoruses characterized by introducing this fraction into an analysis column by column switching 
according to the retention time of the pyridino phosphoruses inclusion fraction in this pretreatment 
column, and giving high performance chromatography. 

[Claim 2] The way according to claim 1 a pretreatment column is a gel osmosis column. 
[Claim 3] The pretreatment column for high performance chromatography which differs in the analysis 
column and mode for pyridino phosphoruses inclusion sample pretreatment, The change bulb which 
changes the pass of the eluate of a pretreatment column, and the analysis column for high performance 
chromatography connected with this bulb, Automatic fixed quantity equipment of the pyridino 
phosphoruses characterized by consisting of the detecting element which detects the eluate from this 
analysis column, a mobile phase supply means to each column, and an operation means to operate a 
change bulb. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the automatic fixed quantity method of pyridino 
phosphoruses, and its fixed quantity equipment. This invention relates to the method of it being full 
automatic and making a fixed quantity the pyridino phosphoruses in body tissues, such as a bone, with 
high performance chromatography, including pretreatment, and its equipment among urine in more 
detail. 
[0002] 

[Description of the Prior Art] Formula at which pyridino phosphoruses (it abbreviates to HP hereafter), 
i.e., hydroxylidyl pyridinolin, and a RIJIRU pyridino phosphorus (it abbreviates to LP gas hereafter) 
manage intermolecular bridge formation of bone collagen : [0003] 
[Chemical formula 1] 
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[0004] It comes out and is excreted by destruction of collagen accompanying bony absorption in urine 
from the amino acid expressed. It is known that pyridino phosphoruses exist as a separated type and a 
knot pattern with peptide or saccharides in urine. Osteoporosis, a chronic rheumatic arthritis, a 
PEJIETTO disease, diabetes mellitus, hyperthyroidism, Since the collagen which forms the bone tissue 
by the bone disease by bone metastasis of bone tumors and cancer, a menopause, an ovarian resection, 
etc. is destroyed and pyridino phosphoruses are excreted by high concentration in urine, Analysis and 
measurement of pyridino phosphoruses capture the spotlight increasingly as these symptoms judgings 
and a biochemical index that the pharmacometrics in the medication of those diseases is new again. 
[0005] As for the analysis method of the pyridino phosphoruses in body tissue samples including urine, 
high performance chromatography (it abbreviates to HPLC hereafter) is used widely. This method is 
EIA [(Eyre, et al.), and analytical biochemistry (Anal.Biochem.), 137-volume 380 pages and the method 
reported by 1984]. It is the solvent which contains n-heptafluoro butanoic acid (it abbreviates to HFBA 
hereafter) as a mobile phase using the column filled up with the silica gel (it abbreviates to ODS 
hereafter) with which octadecyl silanizing of the antiphase system was carried out, and is the method of 
separating and detecting HP and LP gas with a fluorescence detector, respectively. Although there is 
also a method of using an ion exchange resin column etc. in addition to an ODS system column, though 
HPLC analysis is conducted using what kind of column, before pouring a sample into HPLC, the body 
tissue sample is pretreated. 

[0006] [ present / it dries under a reduced pressure of the sample which carried out hydrochloric acid 
treatment for measurement of the concentration of all the pyridino phosphoruses in a body tissue sample 
(sum total of the separated type of H.P. and each LP gas, and a knot pattern), and / with aforementioned 
EIA and others / analysis ] It is Biogel about the sample which carried out hydrochloric acid treatment to 
the bone. Pyridino phosphoruses were made eluted with acetic acid 10% using P-2 column 
chromatography, and after-lyophilization analysis is presented with the purpose fraction. [ blacks (Black 
et al.) ] In measurement of all the pyridino phosphoruses in urine, urine and concentrated hydrochloric 
acid of this capacity are heated at 107 degrees C for 18 hours. By making the hydrolyzed sample stick to 
the column using CF1 cellulose, eluting the washing back in the mixture of 1-butanol / water / acetic 
acid, making a pyridino phosphorus fraction eluted with water, freeze-drying a water layer part, and 
remelting with a solvent How to prepare a HPLC sample is reported [analytical biochemistry 
(Anal.Biochem.), 169-volume 197 pages, and 1988], furthermore, in measuring a pyridino phosphorus 
isolation type [ in urine ] [blacks which are pretreating by the method which described urine above by 
CF1 cellulose as it was since hydrolysis operation is unnecessary, Kalush Fayd TISSHUU International 
(Black et al., Calcif. Tissue Int.), 44 volumes, 343 pages, 1989 year]. Generally, the fixed quantity of 
pyridino phosphoruses pretreats a sample according to the method of blacks, and is performed now 
based on the HPLC analytical method of EIA and others. 
[0007] 

[Problem to be solved by the invention] However, a measurement person fills up a column with CF1 
cellulose by hand, and the method of pretreating blacks urine or a body tissue sample as it is Or after 
carrying out hydrochloric acid treatment, charge in CF-1 column, the aforementioned solvent washes, a 
pyridino phosphoruses inclusion fraction is made eluted with water, and it is considered as the test 
sample for chemical analysis of HPLC after concentration hardening by drying. In this case, elution of 
pyridino phosphoruses changes with the method of restoration of CF1 cellulose, the methods of sample 
preparation, the balance of a solvent, etc., and since there is also no internal standard further, the 
recovery of a pyridino phosphorus becomes uncertain. Furthermore, lyophilization and in order to carry 
out concentration hardening by drying, great time is required for an eluate, and there is a factor on which 
measuring accuracy is dropped substantially, such as affecting the stability of pyridino phosphoruses in 
the meantime. In fact, it has reported that the coefficient of variation at the time of blacks hydrolyzing 
urine, and pretreating and analyzing is 12 to 16%, and it is inferior in analysis accuracy. 
[0008] Moreover, in order to measure a lot of samples in a clinical laboratory test, economical loss — 
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operations, such as column restoration, column treatment, solvent distilling off, and sample pouring to 
HPLC, take a help and time - is also large. For example, there are problems, like preparation of CF1 
cellulose column of pretreatment and solvent distilling off will take the time of thing many size one day 
or more. The purpose of this invention is to offer the automatic fixed quantity method of the pyridino 
phosphorus which can perform quantitatively and carries out analysis column pouring automatically and 
which can be analyzed through a help, and its equipment on the occasion of pretreatment which 
separates pyridino phosphoruses from other biogenic substances in a sample, in order to cancel these 
troubles. 
[0009] 

[Means for solving problem] In order that this invention persons may attain said purpose, as a result of 
repeating investigation wholeheartedly, an analysis column, It uses combining the column for HPLC 
with which a mode differs from the analysis column as a pretreatment column. By making a 
pretreatment column separate pyridino phosphoruses and other biogenic substances, and pouring a 
pyridino phosphoruses inclusion fraction into an analysis column by column switching A separated type 
and a knot pattern are not asked, but it finds out that it is full automatic and the fixed quantity of 
pyridino phosphoruses, i.e., HP, and/or LP gas can do the total-analysis process including pretreatment 
by HPLC, and came to complete this invention. 

[0010] Namely, in the one mode, this invention [ a pyridino phosphoruses inclusion sample ] This 
fraction is introduced into the pretreatment column with which an analysis column differs from a mode 
at an analysis column by column switching according to the retention time of the pyridino phosphoruses 
inclusion fraction in through and this pretreatment column. The automatic fixed quantity method of the 
pyridino phosphoruses characterized by giving high performance chromatography is offered. 
[001 1] Moreover, the pretreatment column for high performance chromatography with which this 
invention differs in the analysis column and mode for pyridino phosphoruses inclusion sample 
pretreatment in another mode, The change bulb which changes the pass of the eluate of a pretreatment 
column, and the analysis column for high performance chromatography connected with this bulb, The 
automatic fixed quantity equipment of the pyridino phosphoruses characterized by consisting of the 
detecting element which detects the eluate from this analysis column, a mobile phase supply means to 
each column, and an operation means to operate a change bulb is offered. 

[0012] This invention is explained in detail hereafter. In the fixed quantity method of this invention, 
first, a pyridino phosphoruses inclusion sample is given to HPLC by a pretreatment column, and the 
pyridino phosphoruses inclusion fraction containing HP and LP gas is separated with other components 
in a sample. Do not limit the target sample in particular, and the method of this invention begins urine, 
can apply it to the sample of body tissue origin, such as a bone, a gear tooth, a tendon, synovial fluid, 
and blood, and as it is Direct Or if needed, deproteinization and an added water part understand with a 
conventional method, and the fixed quantity of a separated type, a knot pattern or both HP(s), and/or LP 
gas can be performed. 

[0013] The pretreatment column to be used differs in the analysis column used behind and a mode, for 
example, uses pyridino phosphoruses as the column for HPLC separable in molecular sieving. That is, 
with this pretreatment, it is required to separate the impurity and the pyridino phosphoruses in a sample 
and to raise the detectability in an analysis column, for that purpose, with pretreatment, pyridino 
phosphoruses resemble the other components of a sample as much as possible, it dissociates, and peak 
width does not spread, but it becomes important not to send an unnecessary fraction into an analysis 
column. When the column in the same mode as an analysis column is used as a pretreatment column, the 
improvement in large separation with the peak by impurity cannot be expected, then, in this invention, 
separation modes differ paying attention to the difference in molecular weight — for example, a 
molecular-sieving isolation column — preferably A gel osmosis column (it abbreviates to GPC hereafter) 
and the GPC column filled up with the porous polymer system or the silica system bulking agent, 
especially the porous polymer bulking agent still more preferably are chosen. In order to raise 
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maintenance of the pyridino phosphoruses within an analysis column, the fatty acid replaced with the 
anion pair reagent, for example, alkyl sulfonic acid and fluorine, is used as an ion pear. Usually, a 
HFBA aqueous solution is used as a mobile phase of a pretreatment column, and the amount of samples, 
the size of a column, the rate of flow of a mobile phase, etc. are suitably chosen according to the kind of 
sample etc. 

[0014] The eluate from a pretreatment column can usually detect pyridino phosphoruses at 297nm with 
an ultraviolet detecting element. In the fixed quantity method of this invention, in order to pour into an 
analysis column the pyridino phosphoruses inclusion fraction eluted from a pretreatment column, the 
column switching method according to the retention time of the pyridino phosphoruses inclusion 
fraction in a pretreatment column is adopted. That is, the pass change bulb controlled by the pass change 
bulb, for example, a timer type signal generation means etc., for example, the method bulb of six, is 
prepared between a pretreatment column and an analysis column, and connect time is adjusted and set 
up so that only a pyridino phosphoruses inclusion fraction may be poured into an analysis column. For 
example, a pass is changed with a signal, only the time when the pyridino phosphoruses inclusion 
fraction is eluted from the pretreatment column is connected with an analysis column, and it is made for 
the other time to flow into the waste fluid side. While the separability of a pyridino phosphorus 
increases by this method, deterioration by contamination of an analysis column can also be prevented. 
[0015] the very thing [ like the method of said EIA and others ] whose fixed quantity of HP and/or LP 
gas using the analysis column and it in the fixed quantity method of this invention is — it can carry out 
by a well-known method. Since sharpness of separation is dramatically high, the method of this 
invention can also use HP and LP gas which isolated from urine etc. using the method of this invention 
as a preparation of HP and LP gas which are used for the well-known fixed quantity method. 
[0016] Furthermore, by using together the auto injector which can pour in a fixed quantity of samples in 
a regular interval, a sample is paid to sample tubing and the fixed quantity of a pyridino phosphorus also 
of a lot of samples becomes possible automatically only by sending a start signal. 
[0017] For example, can enforce the fixed quantity method of this invention using the automatic fixed 
quantity equipment of the pyridino phosphoruses of this invention, and The pretreatment column of the 
above [ this equipment ], The change bulb which changes the pass of the eluate of a pretreatment 
column, for example, the method bulb of six, It consists of combination, an operation means, for 
example, timer type signal generation equipment, to operate a change bulb, the mobile phase supply 
means to each column, for example, a liquid-sending pump, the analysis column connected with this 
bulb, and the detecting element which detects the eluate from this analysis column, for example, a 
fluorescence detector, of a motor. 

[0018] The flow chart of the example of the automatic fixed quantity equipment of this invention is 
shown in attached drawing 1 . In drawing 1 , the mobile phase of a pretreatment column and PI express 
the liquid- sending pump of the mobile phase for pretreatment columns, A.I. Artificial Intelligence 
expresses an auto injector, and LI expresses a pretreatment column CI. DET1 is an ultraviolet detecting 
element and REC is the recorder. You may not be, although used for this DET1 and REC judging the 
identification of elution of the pyridino phosphoruses from a pretreatment column, and the deterioration 
condition of a pretreatment column. V is the method bulb of six which changes a pass, and is controlled 
by a signal. As for an analysis column and DET2, the mobile phase of an analysis column and P2 are [ 
integrator and R of a fluorescence detector and INT ] relief bulbs the liquid-sending pump of the mobile 
phase for analysis columns, and C2 L2. Each [ these ] column, the bulb, the pump, etc. are connected 
with the line which consists of stainless steel tubing etc., for example. 

[0019] As a mobile phase in LI, a 0.02-0.05mol HFBA aqueous solution is used, and 0.01-0. lmol 
usually sends the liquid preferably by 0.3-1.5ml/using the pump for liquid sending of PI by the 
0.5- 1.0ml rate of flow for /. A GPC column is used as a column of CI. As this GPC column, a with an 
exclusion limit molecular weight of 40,000 or less porous polymer system or a silica system bulking 
agent, and the thing preferably filled up with 3,000 or less porous polymer system bulking agent are 
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used. Usually, a 100mm column is used preferably the inside diameter of 7.6mm, and 500- 100mm in 
length. A pyridino phosphoruses inclusion fraction is detected with the ultraviolet detecting element of 
DET1 at 297nm which is the absorption wavelength of pyridino phosphoruses. 

[0020] V is a method bulb of six, and the pass of the eluate of a GPC column is changed with a signal, 
only the time when the pyridino phosphoruses inclusion fraction is eluted from the GPC column is 
connected with an analysis column, and it is made for the other time to flow into the waste fluid side. 
[0021] The analysis column of C2 is an ODS column, the inside diameter is 4.6- 10mm, and length is 
usually 4.6mm in inside diameter, and 150-250mm in length preferably 150-500mm. as the mobile 
phase in L2 - 10 to 30% acetonitrile / 0.01-0. lmol HFBA solution - preferably 15 to 25% acetonitrile / 
0.02-0.05mol HFBA solution is used, and the liquid is usually preferably sent by 0.5-1.5ml/using the 
liquid- sending pump of P2 by the 0.8- 1.2ml rate of flow for /. DET2 are a fluorescence detector and they 
detect HP and LP gas with the excitation wavelength of 295nm, and the measured wavelength of 
395nm, respectively. INT is integrator and connects with a fluorescence detector. The pressure 
fluctuation at the time of a pass change is avoided by the relief bulb of R. 

[0022] When measuring a separated type pyridino phosphorus using the method and equipment of this 
invention It can analyze only by being able to use liquid samples, such as urine, directly, removing the 
insoluble matter in a sample by centrifugal separation or filtration, putting centrifugal digestive liquor or 
filtrate into sample tubing of an auto injector, and putting in a start signal. A 0.03mol HFBA solution is 
sent by a part for 1.0ml of rates-of-flow/as a mobile phase, using a GPC column with an inside diameter 
of 7.6mm, and a length of 100mm for example as a pretreatment column in that case. 
[0023] Since the sample is hydrolyzed with hydrochloric acid when measuring the total amount of 
pyridino phosphoruses in urine and a body tissue, many impurity is contained. So, strict size exclusion 
with pretreatment and strict separation with an analysis column are required. Centrifugal separation of 
the sample which carried out hydrochloric acid treatment is carried out, and supernatant liquid is put 
into sample tubing of an auto injector. A 0.03mol HFBA solution is sent by a part for 0.5ml of 
rates-of-flow/as a mobile phase, using a GPC column with an inside diameter of 7.6mm, and a length of 
100mm for example as a pretreatment column. Since an analysis column needs to raise separability 
more, it is an ODS column with a high theoretical plate number, and sends a 0.03mol HFBA solution by 
a part for 1.0ml of rates-of-flow/as a mobile phase using a thing with an inside diameter of 4.6mm, and a 
length of 250mm. 
[0024] 

[Working example] Although a work example is shown below and the fixed quantity method of this 
invention and equipment are explained to it in more detail, this invention is not limited to this. 
The bottom of a reduced pressure of 1H.P. of work examples, and 500ml of preparation rat urine of the 
preparation of LP gas, and after condensing to 50ml and filtering out an insoluble matter, 5ml of acetic 
acid is added to filtrate. Furthermore, an insoluble matter is filtered out, filtrate is given to P-Biogel 2 
column chromatography (the column inside diameter of 2.5cm, and 90cm in length), and it is eluted with 
acetic acid 10%. It condenses under a reduced pressure of HP eluate fraction (for 200 to 300ml), and 
HFBA is added so that it may become 10%. This liquid is given to ODS column chromatography 
(column inside diameter [ of 2cm ], 25cm [ in length ], and YMC S-5 120A ODS), and it is eluted in a 
part for 10ml of rates-of-flow/using acetonitrile 0.03mol HFBA / 19%. LP gas peak eluted in HP peak 
and near 12 minute is collected and condensed. [ which are eluted near for 1 1 minutes ] Through and 
water are made the column (the inside diameter of 7.6mm, and 1000mm in length) filled up with 
GS-220 for this liquid with a mobile phase, and it is eluted in a part for 1ml of rates-of-flow/. The peaks 
of HP and LP gas which are eluted near for 20 minutes are collected, respectively, and if it freeze-dries, 
HP and LP gas of a preparation will be obtained. 

[0025] The 0-10microM standard solution of the preparation HP of the calibration curve of HP and LP 
gas and LP gas preparation is prepared, and each standard solution is put into sample tubing for auto 
injectors of the equipment of drawing 1 . 25microl is poured into a GPC column (3,000 or less exclusion 
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limit molecular weight, the inside diameter of 7.6mm, 100mm in length, Asahipak GS-220M) through 
an auto injector. 0.03mol HFBA is passed by a part for 1.0ml of rates-of-flow/from PI. Just before 
carrying out the method bulb of six in the direction through which it flows into waste fluid in that case 
and eluting a pyridino phosphoruses inclusion fraction from a GPC column, Namely, a bulb is changed 
in 2.0 minutes after a pouring start, and immediately after it makes it connect with the analysis column 
side and elution [ column / GPC ] of a pyridino phosphoruses inclusion fraction finishes, a bulb is 
changed to the waste fluid side in 3.2 minutes after a pouring start. An analysis column is an ODS 
column ([ the inside diameter of 4.6mm, 150mm in length, and particle diameter of 5 micrometers ]). 
YMC A-302 S-5 120A Using ODS, 19% acetonitrile / 0.03mol HFBA aqueous solution is passed by a 
part for 1.0ml of rates-of-flow/through P2 from L2, and HP and LP gas which have been eluted from the 
analysis column are measured with a fluorescence detector. Thus, the acquired calibration curve is 
shown in drawing 2 . As shown in drawing 2 , a good straight line relation is accepted between the 
concentration and the peak height of each standard solution, and each correlation coefficient is 0.999 or 
more. Moreover, if a limit of detection sets an S/N ratio to 3, HP will serve as 0.9pmol and LP gas will 
serve as l.lpmol. 

[0026] 40micro of mixed standard solutions 1 of HP and LP gas are added to 160micro of addition 
recovery experiment rat urine 1 of HP and LP gas out of work-example 2 rat urine. This solution is 
filtered with a 0.45 -micrometer filter, and a fixed quantity of concentration of HP and LP gas is carried 
out by the method indicated in the work example 1 . A recovery is shown in Table 1 . An average 
recovery is 95%. Moreover, the confidence coefficient at the time of measuring 9 times by the same 
concentration shows 1.5% and good reproducibility. 
[0027] 
[Table 1] 

The result of the addition recovery from the rat urine of HP and LP gas Measured value Recovery 
Addition concentration nnmol/ml % nmol/ml HP LP gas HP LP gas 0 0.28 0.08 - - 0.8 1.06 0.90 98 
102.5 2.0 2.18 2.08 95 100.0 [0028] = lOOmicro of measurement rat urine 1 of the separated types HP 
and LP gas in work-example 3 rat urine is put into sample tubing for auto injectors. 25microl is poured 
into a GPC column (3,000 or less exclusion limit molecular weight, the inside diameter of 7.6mm, 
100mm in length, Asahipak GS-220M) through the auto injector of the equipment of drawing 1 . A 
0.03mol HFBA aqueous solution is passed by a part for 1.0ml of rates-of-flow/through PI from LI. Just 
before carrying out the method bulb of six in the direction through which it flows into waste fluid in that 
case and eluting a pyridino phosphoruses inclusion fraction from a GPC column, Namely, a bulb is 
changed in 2.0 minutes after a pouring start, and immediately after it makes it connect with the analysis 
column side and elution [ column / GPC ] of a pyridino phosphoruses inclusion fraction finishes, a bulb 
is changed to the waste fluid side in 3.2 minutes after a pouring start. An analysis column is an ODS 
column ([ the inside diameter of 4.6mm, 150mm in length, and particle diameter of 5 micrometers ]). 
YMC A-302 S-5 120A HP and LP gas which passed 19% acetonitrile / 0.03mol HFBA aqueous solution 
by a part for 1.0ml of rates-of-flow/as a mobile phase, and have been eluted through P2 from L2 are 
measured with a fluorescence detector using ODS. The chromatogram at this time is shown in drawing 3 
. The retention time of HP is 17 minutes and LP gas is 19 minutes. 

[0029] the total in work-example 4 rat urine - 250micro of measurement rat urine 1 of HP and LP gas is 
put into a test tube with a screw cap with concentrated hydrochloric acid of this capacity, and it heats at 
108 degrees C for 18 hours. lOOmicro of centrifugal digestive liquor 1 is put into sample tubing for auto 
injectors of the equipment of drawing 1 after cooling. 25microl is poured into a GPC column (3,000 or 
less exclusion limit molecular weight, the inside diameter of 7.6mm, 100mm in length, Asahipak 
GS-220M) through an auto injector. A 0.03mol HFBA aqueous solution is passed by a part for 0.5ml of 
rates-of-flow/through PI from LI. Just before carrying out the method bulb of six in the direction 
through which it flows into waste fluid in that case and eluting a pyridino phosphorus from a GPC 
column, Namely, a bulb is changed in 4.7 minutes after a pouring start, and immediately after it makes it 
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connect with the analysis column side and elution [ column / GPC ] of a pyridino phosphoruses 
inclusion fraction finishes, a bulb is changed to the waste fluid side in 5.8 minutes after a pouring start. 
An analysis column is an ODS column ([ the inside diameter of 4.6mm, 250mm in length, and particle 
diameter of 5 micrometers ]). YMC A-303 S-5 120A HP and LP gas which passed 19% acetonitrile / 
0.03mol HFBA aqueous solution by a part for 1.0ml of rates-of-flow/as a mobile phase, and have been 
eluted through P2 from L2 are measured with a fluorescence detector using ODS. The retention time of 
HP is 27 minutes and LP gas is 31 minutes. 

[0030] 294mg of measurement rat desiccation femurs of the amount of HP(s) in work-example 5 bone 
are heated for 18 hours at 10ml of 6N hydrochloric acid, and 1 10-120 degrees C. It hardens by drying 
under a reduced pressure after neutralization in a sodium hydroxide aqueous solution. When residue is 
dissolved in a mobile phase, an insoluble matter is filtered out and the amount of HP(s) is measured like 
the method of a work example 2, HP(s) are 1 1 lpmol / bone mg. 
[0031] 

[Effect of the Invention] [ according to this invention / pretreatment which separates pyridino 
phosphoruses from other components in a sample in the fixed quantity of pyridino phosphoruses ] It can 
carry out with precision sufficient in a short time quantitive very through a help, and it is high-precision 
in a little amount of samples, and the high precision automatic fixed quantity method and equipment of a 
pyridino phosphorus which are full automatic and can perform total-analysis processes including 
pretreatment are offered. 
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